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It is conceded by most observers that idiopathic erythema multiforme exuda-
tivum (Hebra) is due to an infectious etiologic agent. The morphologic cutane-
ous picture of erythema multiforme has been observed to occur as a manifestation 
of sensitization to foods, drugs and products of fungus (1) and bacterial infec-
tions, and it has also been noted during the course of many varied infectious 
diseases such as tularemia (2) and typhoid fever (3). The only factor that 
these conditions have in common with true idiopathic erythema multiforme is 
the morphology of the skin lesions. The investigations described in this report 
support the specificity of a streptococcus isolated from patients with erythema 
multiforme exudativum. 
REVIEW OF LITERATURE 
Paul Tachau (3) has included in his monograph on erythema multiforme 
exudativum a comprehensive review of the literature on the etiology of the dis-
ease up to 1928. After analysis of the evidence up to that date Tachau con-
cluded that the pathogenesis of the disease had not yet been established. The 
investigations since that date, as were the earlier ones, have been offered in 
support of either a tuberculous or streptococcal theory of the genesis of this 
disease. 
Liebner (4) reported positive tuberculin tests in fourteen out of fifteen patients 
with erythema multiforme. In nine of these, no evidence whatever of tuber-
culosis could be found. Gougerot and Degos (5) reported the disappearance of 
the eruption after positive intradermal reactions to tuberculin in three patients 
with erythema multiforme. However, in these cases the disease lasted two 
to three weeks. Since this is often the duration of an attack of this disease, it is 
doubtful how much can be claimed for a specific action of the tuberculin in the 
above cases. Toma, Branisteanu and Daulja (6) isolated Bacillus tuberculosis 
of the human type from the blood of one patient with erythema multiforme; 
no tuberculous focus was found in this patient. Ramel (7, 8) considers erythema 
multiforme as a non-follicular attenuated type ·of cutaneous tuberculosis of 
hematogenous origin. He based his theory on the demonstration of tubercle 
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bacilli in the blood from eight patients, and in the skin lesions in two patients 
by a method of successive guinea pig inoculations. Attempts at repetition of 
these experiments by Percival and Gibson (9), Hallam and Edington (10) and 
Bohnstedt (11) yielded entirely negative results. 
Forman and Whitwell (12), on the basis of having observed in eleven out of 
twelve consecutive cases the co-existence of herpes simplex and erythema multi-
forme, the attacks being almost always preceded by a "cold", suggest that ery-
thema multiforme is due to the virus of herpes catarrhalis. 
Observations of the occurrence of erythema multiforme in conjunction with 
arthritis, endocarditis, angina or erythema nodosum by Joseph (13), Goldstein 
(14, 15), Milian (16), Halle, Giraud and Odinet (17), Halle and Derome (18), 
and Levaditi (19) have been offered as significant in regard to the streptococcal 
theory of the etiology of erythema multiforme. L. deGennes and Dreyfus-Sie 
(20) found cultures of the blood negative in erythema multiforme but found 
streptococci regularly in the nasopharynx and suggested that erythema multi-
forme is due to a streptococcal bacteremia, the focus being in the nasopharynx. 
Forman (21) tested twenty-nine patients with erythema multiforme with 
vaccines of Streptococcus hemolyticus, Streptococcus viridans, staphylococcus 
and with old tuberculin. He used forty-one patients with psoriasis as controls. 
He obtained a high proportion of positive reactions to the hemolytic strepto-
coccus, suggesting a specific sensitization to this organism, in the patients with 
erythema multiforme. Forman (21) reported favorable results by intradermal 
vaccination with hemolytic streptococcal vaccine in two patients with erythema 
multiforme. 
The most recent occurrence of an epidemic of erythema multiforme was re-
ported by Leipner (22) in 1935; he mentioned an epidemic of thirty cases in a 
county home of fifty-six young people. One of these patients had had it several 
times and he was the first to come down, the others following. Cultures from 
the tonsils of these patients revealed, in 92 per cent, green-producing strepto-
cocci, in 4 per cent hemolytic streptococci, in 56 per cent nonhemolytic staphylo-
cocci and in 44 per cent hemolytic staphylococci. 
The inconsistent results of the available investigations since 1935 are doubtless 
capable of supporting indirectly the conception that erythema multiforme exuda-
tivum is an independent infectious disease. 
In general, it can be stated that in English and American literature most 
authors have subscribed to the view that the bacterium responsible for erythema 
multiforme reaches the blood stream via focal infections, such as diseased tonsils 
and teeth. This is thought to be a bacteremic rather than a septicemic process. 
In German language literature, this point is given less importance. The criti-
cism applicable to the evidence presented in support of the tuberculous etiologic 
theory of erythema multiforme is essentially the same as that applicable to the 
same theory of the pathogenesis of lupus erythematosus (23, 24). 
In summary, after analysis of the existing literature on the etiology of ery-
thema multiforme one must conclude that the pathogenesis of the disease has 
not yet been established. 
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BACTERIOLOGIC STUDIES 
This report deals with the bacteriologic studies of the blood, of material from 
the nasopharynx and of blister fluid and prostatic fluid obtained from twenty-
one patients who had erythema multiforme exudativum. The cultural results 
obtained are recorded in table 1. A total of forty-six pure cultures of a charac-
teristic streptococcus were isolated from the above sources from these patients. 
The technic employed in everyprocedurein theseinvestigationsonerythemamulti-
forme was identical in every detail to that already described as employed in 
similar studies on pemphigus (25, 26). 
CHARACTERISTICS OF THE STREPTOCOCCUS 
The morphologic, staining, cultural and fermentation characteristics of the 
streptococci isolated from patients who had erythema multiforme are similar 
TABLE 1 
Cultural results obtained in twenty-one patients who had erythema multiforme 
KATEli.IALS C'OI.TUli.ED 
NlJ)(]IEll or 
Swabbings from Blood Blister Prostatic 
nasopharynx Fluid Fluid 
Patient!! from whom material was 
studied ........ . ........ ... ........ 21 8 6 3 
Patients from whom characteristic 
streptococcus was recovered ... ... . 19 3 0 2 
Attempts to recover characteristic 
streptococcus ................. .. ... 31 14 47 3 
Attempts resulting in recovery of char-
acteristic streptococcus ............ 26 5 0 2 
Pure cultures of characteristic strep-
tococcus obtained ...... ... ......... 36 8 0 2 
A total of forty-six pure cultures of the characteristic streptococcus were isolated from 
the above sources from these twenty-one patients who had erythema multiforme. 
and indistinguishable from those properties as described for the specific strepto-
coccus isolated from patients with dermatitis herpetiformis (27). 
Determinations of cataphoretic mobility.-The two peaks (1.72 and 3.45) form-
ing the cataphoretic mobility distribution curve (fig. 1) of the streptococci which 
were isolated from the nasopharynges, blood and foci of infection of patients 
with erythema multiforme, as determined by means of the Mudd assembly 
of the Northrop-Kunitz apparatus, were the same as those already described 
for the streptococcus from pemphigus (25, 26), dermatitis herpetiformis (27) 
and lupus erythematosus (24), and for other streptococci having elective localiz-
ing properties for ectodermal tissues (28, 29, 30). 
INJECTION INTO ANIMALS 
The organism was injected into a total of 201 mice, rats, guinea pigs and 
rabbits. The freshly isolated organism was found to be virulent for animals 
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of each of these four species. In contrast to the streptococcus isolated from 
pemphigus, this organism was not especially virulent for mice (26). The dead 
organism when injected intravenously into rabbits in the manner described in 
similar studies with the streptococcus from dermatitis herpetiformis (27), pro-
duced hemorrhages in the skin in 72 per cent of the animals tested. No attempt 
was made to reproduce the clinical picture of erythema multiforme in animals 
with this organism. 
.p 
Source of streptococci r-.1:: D1stributiOlli or 
(read up) ~~ mobilities 
Nasopharynx of well 40 
persons (controls) 30 ... 
(15,46,930)* 20 
--
10 
~ After animal 40 I< 
~ ~ passage 30 ~ 20 ~'0'-4111 air.. (19,48,872) 10 ~::o.P ao ,Qal S::~Ql ..... 40 p. 'Cal .Q..-1 As .. isolated 0..-10..-1..-I.P.P 30 
• 
0) 0 0 .p > l»r-1 (19,44,901) 20 aiOr-lalalr-.::1 
rz; '-4 .o P. .Q Q) a 10 
Time in seconds 2.0 3.0 4.0 5.0 6.0 
Cataphoretic mobility; 
microns per second, 3.45 2.30 1. 7:2~ 1.38 1.15 
volt per centimeter 
* . The figures in parenthesis indicate respectively, the 
number of strains, cultures, and streptococci timed in 
each group. 
FIG. 1. DISTRIBUTION CURVES OF THE CATAPHORETIC TIME AND MoBILITY OF STREPTO-
COCCI ISOLATED FROM THE NASOPHARYNX, BLOOD AND FoCI OF' PATIENTS 
SuFFERING FROM ERYTHEMA MuLTIFORME ExuDATIVUM. 
EXPERIMENTS TO ESTABLISH THE IDENTITY OF THE INDIVIDUAlr STRAINS OF THE 
STREPTOCOCCUS 
Agglutination reactions with immune horse and immune rahbit serums.-The 
titer of agglutinins in the serums of patients who had erythema multiforme was 
found to be insufficient to demonstrate clearly cross agglutination of the dif-
ferent strains of the streptococcus. Therefore, each of eight rabbits was im-
munized with a single strain2 and a horse (no. 105) was immunized with a mix-
ture of seven strains of this streptococcus. 
As is indicated in table 2, each of the immune rabbit serums and the immune 
horse serum agglutinated to some degree all, and to a marked degree most, of 
the ten strains of the streptococcus from patients with erythema multiforme 
but failed to agglutinate the control streptococci from pemphigus, dermatitis 
2 In order to avoid confusion, the word "strain" in the remainder of this paper is applied 
to each of the individual pure cultures of the organism isolated from patients who had 
erythema multiforme. It is used in the same manner in referring to streptococci isolated 
from patients with other diseases. 
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herpetiformis and lupus erythematosus, except in the few instances indicated 
in the table. A control pool of immune rabbit serums and an immune horse 
serum as well as normal horse serum agglutinated a few of these strains slightly. 
Mter demonstrating cross agglutination with each immune rabbit serum, a 
TABLE 2 
Agglutination reactions. Individual serums from eight rabbits immunized with single strains, 
and the serum of a'horse immunized with a pool of seven strainsofstreptococciisolatedfrom 
patients with erythema multiforme, agglutinate ten strains of streptococci isolated from other 
patients with the same disease 
INDIVIDUAL SEKUM:S FROM RABBITS CONTROL SEilUYS 
DDCONIZED TO SINGLE STIAINS OF 
sr:REPTOCOCCI ISOLArED FllOH PA-
TIENTS WHO HAD E:RYTBEHA HULTI .. SEilUY Immunized to 
srllEPrDCOCCI FllOH Sr:RAIN FO:RHE (DILUriON (1:20)) OF Df .. streptococci SALr HUNE from pem- Normal SOLU-PAriENTS WirH: NUllBElt HORSE phigus noN 
Rabbit 105• 
Rabbit Horse 
483 484 486 487 488 489 490 491 Rabbit Horse (1:20) (1:20) 
-- - - - - - - - - ---- -- -- -- --
Erythema multi- 1 3+ 4+ 4+ 3+ 3+ 2+ 3+ 4+ 3+ - 1+ - 1+ -
forme (single 2 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ - - - - - · 
strains) 3 2+ 2+ 3+ 3+ 4+ 4+ 2+ 2+ 3+ 1+ - - - -
4 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ - - - - -
5 4+ 2+ 3+ 3+ 2+ 3+ 3+ 4+ 4+ - - - - -
6 2+ 2+ 4+ 2+ 4+ 2+ 1+ 3+ 2+ - - - - -
7 4+ 4+ 4+ 1+ 2+ 4+ 2+ 2+ 2+ - - - - -
8 3+ 3+ 4+ 2+ 2+ 3+ 4+ 3+ 2+ - - - - -
9 4+ 4+ 4+ 3+ 4+ H 4+ 4+ 4+ - - - - -
10 4+ 4+ 3+ 3+ 3+ 2+ 4+ 4+ 4+ - - - - -
- - - - - - - - ------------
Pemphigus (pool -
-
- - - - - - - 3+ 4+ - - -
of 19 strains) 
llll02 
- - - - - - - - ----------r-----
Dermatitis her- -
- - - - -1+ 1+ 1+ 1+ 1+ - -
-petiformis 
(pool of 9 
strains) !ll103 
- - - - - - - - ----------· 1-
Lupus erythema- - - 1+ - - - - - - - - - - -
tosus (pool of 7 
strains) !ll104 
* This horse was immunized with a pool of seven strains of streptococci derived from 
patients who had erythema multiforme. 
pool was made of equal quantities of the eight serums. This pool of immune 
rabbit serums and the immune serum from the horse (no. 105) were used a:s 
agglutinating serums to test other individual heterologous strains isolated from 
patients with erythema multiforme. 
As is shown in table 3, the serum from horse no. 105 and the pool of immune 
rabbit serums described above, agglutinated each of ten individual heterologous 
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strains of streptococci from erythema multiforme. It is also shown that the 
control immune serums from horses nos. 99, 104, and 103 immunized (for more 
than one year) with streptococci from pemphigus, dermatitis herpetiformis and 
lupus erythematosus respectively and control pooled serums from rabbits sim-
TABLE 3 
Agglutination reactions between single strains of the streptococci isolated from patients who 
had erythema multiforme and pooled immune rabbit serums and immune horse serums 
HOI<SE SEI<UX (1:2000) POOLED I<ABBIT SERUM: (1: 200) 
Horse Horse Horse 
105 im- Horse 104im- 103im· Immu- Immu- Immu-
mun- 99 im. mun- mun- nized Immu- nized nized SALT 
STI<AIN ized mun- ized ized with nized with with SOLU· STREPTOCOCCI PROI< NIDI:· with ized with with five with seven eight TION PATIENTS WITH: with nine strains BEll seven nine- strains eight Nor- strains seven from strains Pooled CON strains teen from strains mal from strains derma- from normal TROL from strains derma- from ery- from titis lupus ery- from titis lupus thema pem- her- ery-thema pem- her- ery- multi- phigus peti- thema-multi- phigus peti- thema- forme formis tosus forme formis tosus 
-- -- -- -- -- -- --- -- -- -- --
Erythema multiforme 12 4+ - - 1+ - 3+ - - - - -
(single strains)* 13 4+ 1+ 2+ 1+ 1+ 4+ 1+ 1+ 1+ 1+ 1+ 
14 4+ 1+ - - - 3+ - - - - -
15 3+ - - - - 2+ - - - - -
16 4+ - 1+ - - 4+ 1+ - - - -
17 4+ 2+ ~+ 2+ 1+ 3+ - - 1+ - -
18 2+ - - - - 3+ - - - - -
19 4+ 1+ 1+ 1+ - 3+ - - - - -
20 4+ - - - - 4+ 1+ - - - -
25 3+ - - - - 4+ - - - - -
----------------------
Pemphigus (single 5 - 4+ 1+ - - - 4+ 1+ 1+ - -
strain) 
----------------------
Lupus erythematosus 6 - 1+ - 4+ - - 1+ - 4+ - -
(single strain) 
----------------------
Dermatitis herpeti- 2 - - 4+ - - - - 4+ 1+ - -
formis (single 
strain) 
----------------------
Arthritis (pool of six - - - - - - - - - - -
strains) fl,5418 
*Twenty-one other single strains of streptococci isolated from patients who had ery-
thema multiforme gave approximately the same results as the ten recorded above. 
ilarly immunized, agglutinated slightly some of the ten strains of streptococci 
from erythema multiforme. One of these ten strains from erythema multiforme 
was also agglutinated slightly in normal horse serum and another was agglu-
tinated slightly in normal horse serum, normal rabbit serum and physiologic 
salt solution. None of the control suspensions of streptococci from pemphigus, 
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dermatitis herpetiformis and lupus erythematosus was agglutinated by the serum 
from horse no. 105 or in the pool of serums from rabbits immunized with the 
streptococcus from erythema multiforme, whereas each was agglutinated strongly 
in the serum from the horse and the pooled serums from rabbits which had been 
immunized with streptococci from patients with the respective disease. Twenty-
one other single heterologous strains of streptococci isolated from erythema 
multiforme gave approximately the same results as the ten recorded in this table. 
It is apparent after consideration of the results recorded in tables 2 and 3 
that enough similarity exists between streptococci from patients with erythema 
multiforme, pemphigus, dermatitis herpetiformis and lupus erythematosus to 
produce some cross agglutination in the serums from animals which were im-
munized for extended intervals with these individual organisms. 
Agglutinin-absorption in pooled immune rabbit and immune horse serums.-It 
is shown in table 4 that by the absorption of the pool of immune rabbit serums 
with each of five single strains and, in table 5, that by absorption of the immune 
horse serum with each of ten heterologous strains of streptococci from erythema 
multiforme, the agglutinins for twenty strains, which were shown to be agglu-
tinated by these untreated serums, were removed from them. 
Absorption of this pool of immune rabbit serums and of the immune horse 
serum with control streptococci from arthritis failed to show removal from these 
serums of the agglutinins for any of the twenty strains of streptococci from 
erythema multiforme; the pool of immune rabbit serums and the immune horse 
serum thus treated acted exactly as did these serums untreated. 
Precipitin reactions between immune horse serum and alkaline-saline extracts 
of the streptococcus.-Tests for precipitin reactions between the undiluted im-
mune horse serum and alkaline-saline extracts of each of ten individual heterolo-
gous strains of the streptococcus from patients with erythema multiforme were 
done. 
Each of the ten undiluted extracts tested gave strong precipitin reactions 
(4+) according to the Rosenow (31) scale with the undiluted serum from the 
horse which had been immunized with other strains of streptococci from patients 
with erythema multiforme. Negative tests were obtained with the serum from 
a normal horse and with the serum from a horse which had been immunized with 
streptococci from patients who had arthritis. Control tests with the serums 
from three other horses immunized individually with streptococci from patients 
with pemphigus, dermatitis herpetiformis and lupus erythematosus also gave 
some positive reactions with the above extracts. These reactions, however, 
were weaker and were graded 1 + to 2+. 
Further tests between each of these ten undiluted extracts and the above 
immune serums (except the anti-arthritis serum) and euglobulin solutions of 
equal concentration from these serums were done, titrating the whole serums 
and the euglobulin solutions. Positive reactions were obtained between each 
of the extracts and the whole serum from the horse which had been immunized 
with streptococci from erythema multiforme in dilutions of 1:1,000 to 1:3,000, 
and with the euglobulin solution from this serum in dilutions of 1:100 to 1:500. 
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Positive reactions were obtained with the control, whole serums only in dilutions 
of from 1: 10 to 1: 100 and with the euglobulin solutions from these control 
serums only when these solutions were undiluted or diluted 1 : 5. 
From these results, it is apparent that the precipitinogen in alkaline-saline 
extracts of each of ten individual heterologous strains of streptococci from ery-
thema multiforme was strongly precipitated by the precipitins in the serum 
TABLE 4 
Agglutinin-absorption reactions. Absorption from pooled immune rabbit serums of O{lglu-
tinins for twenty strains of streptococci isolated from patients who had erythema multi-
fOr-me by single strains of streptococci from patients with the same disease 
POOLED DOroNE JLUIBil: SEII.UllS (1:200) 
Treated with streptodocci from patients with: 
NOJWAL SALl: Sl:li.E:Pl:OCOCCI Fli.OK SHAIN li.ABBil: Ery- Ery- Ery- Ery- Ery- SOLU• PA:riENl:S Wil'H: NUKBEII. SEll. UK Un- Arthri- TION thema them a them a them a them a treated multi- multi- multi- multi- multi- tis 
forme forme forme forme forme (pool (strain (strain (strain (strain (strain of six 
2) 4) 5) 6) 9) strains) 
--
------ -- -- --
-- --
--
Erythema multiforme 2 
- 4+ - - - - - 4+ -
(single strains) 3 
- 3+ - - - - - 3+ -
4 
-
4+ - - - - - 3+ -
5 
-
3+ - - - - - 3+ -
6 
- 3+ - - - - - 3+ -
7 - 2+ - - - - - 2+ -
8 
- 3+ - - - - - 3+ -
9 
-
4+ - - - - - 3+ -
10 
-
4+ - - - - - 4+ -
12 
-
4+ - - - - - 4+ -
14 
- 3+ - - - - - 2+ -
16 
-
4+ - - - - - 3+ -
17 
- 3+ - - - - - 3+ -
18 
- 3+ - - - - - 3+ -
19 
-
3+ - - - - - 3+ -
00 
-
3+ - - - - - 3+ -
24 - 4+ - - - - - 4+ -
25 
- 4+ - - - - - 4+ -
28 
- 3+ - - - - - 3+ -
29 
-
4+ - - - - - 3+ -
------------
------
Arthritis (pool of six 
- - - - - - - - -
strains) f/,5418 
from a horse immunized with other heterologous strains of streptococci from 
the same source. These results suggest that the precipitinogens in each of the 
ten extracts are identical and constitute presumptive evidence that the different 
strains of streptococci from which these extracts were obtained are identical in 
type. 
The weak cross precipitin reactions obtained between these extracts and 
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the control immune serums suggest that the streptococci from the three control 
diseases are related to but distinct from the streptococcus from erythema multi-
forme. Further control tests between these alkaline-saline extracts and the 
TABLE 5 
Agglutinin-absorption reactions. Absorption from immune horse serum of agglutinins for 
twenty strains of streptococci isolated from patients who had erythema multiforme by single 
strains of streptococci from other patients with the same disease 
SDUH o:r HOII.SE NO. 105 nnroNIZED WITH SEVEN STII.AINS :FII.OK 
EII.YTHEJlA KULTIFOII.HE (DILUTION 1:2000) 
~ 
0 
~- Treated with streptococci from patients with: 
-~ " " " " " " " " " " I STII.EPTOCOCCI s s s s s s s s s s -;;; :FII.OK PATIENTS ~ 0 ~ 0 0 :E 0 $ 0 ~ ., ::= ::= :; ~ ~ " wiTH: .. .::: .::: ·a <.> 
"' 
., l ] ;; ;; ~ ., " " ~~ ~ ~ .. a~ a~ a a~ a~ a~ a~ s .. ~ 0 ... :e I Ill ] ...... ~~ ~.-s ...... fs .,., ..- ~:8 .. - .. I ~.e l~ ~.e ~-~ ~-!! ~.e ~ ~ .. ofi.S .s.S ofiS -sS .sS ofi.S .g,S .s" b .S!l ~ .. E " ~ ~.e ~ ~.e ~.e ~.e ~.e ~.e ~.e : ::> rOi rOi rOi rOi rOi rOi rOi rOi rOi rOi < 
---- - - - - - - -
-
- - - - --
Erythema 2 - 3+ - - - - - - - - - - 3+ -
multiforme 3 - 4+ - - - - - - - - - - 3+ -
(single 4 - 4+ - - - - - - - - - - 4+ -
strains) 5 - 4+ - - - - - - - - - - 4+ -
6 - 2+ - - - - - - - - - - 2+ -
7 - 2+ - - - - - - - - - - 2+ -
8 - 2+ - - - - - - - - - - 1+ -
9 - 4+ - - - - - - - - - - 4+ -
10 - 4+ - - - - - - - - - - 4+ -
12 - 4+ - - - - - - - - - - 3+ -
14 - 4+ - - - - - - - - - - 4+ -
16 - 4+ - - - - - - - - - - 3+ -
17 - 4+ - - - - - - - - - - 4+ -
18 - 2+ - - - - - - - - - - 2+ -
19 - 4+ - - - - - - - - - - 4+ -
20 - 4+ - - - - - - - - - - 3+ -
24 - 3+ - - - - - - - - - - 2+ -
25 - 3+ - - - - - - - - - - 3+ -
28 - 3+ - - - - - - - - - - 3+ -
29 - 4+ - - - - - - - - - - 3+ -
--
--------------------------
Arthritis (six - - - - - - - - - - - - - -
strains) 
15418 
serum from a horse which had been immunized with streptococci from arthritis 
and the serum from a normal horse gave entirely negative results. 
Precipitin reactions between immune horse serums and the specific soluble poly-
saccharide substance of the streptococcus.-Tests for precipitin reactions between 
the undiluted immune horse serums and the specific soluble polysaccharide sub-
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stance (hereafter abbreviated to S.S.P.)3 prepared from each of ten individual 
heterologous strains of streptococci from patients with erythema multiforme 
were performed. Each of the ten S.S.P.'s obtained, in a concentration of 1:5,000 
in 0.9 per cent solution of sodium chloride, gave strong precipitin reactions (4+) 
with the undiluted serum from the horse which had been immunized with strepto-
cocci from patients with erythema multiforme. Negative tests were obtained 
between these S.S.P.'s and the serum from a horse which had been immunized 
with streptococci from arthritis and with the serum from a normal horse. Other 
control tests with the serum from each of three horses which had been immunized 
with streptococci from pemphigus, dermatitis herpetiformis and lupus erythema-
tosus respectively, gave positive reactions with some of the above S.S.P.'s. 
These reactions were weaker and were graded 1 + to 2+. 
Further precipitin tests were done, employing the following procedures: 1) 
testing the undiluted immune horse serums against each of the ten S.S.P.'s di-
luted in salt solution up to 1:500,000 and 2) testing the ten S.S.P.'s in concen-
tration of 1:5,000 against the immune horse serums diluted up to 1:50,000. 
In procedure 1, positive tests were obtained with the undiluted serum from the 
horse which had been immunized with streptococci from erythema multiforme 
and each of the S.S.P.'s in concentrations varying from 1:50,000 to 1:100,000, 
and in procedure 2, positive tests were obtained between eac:h of the S.S.P.'s 
(1:5,000) and the serum from this horse diluted 1:1,000 to 1:,10,000. In pro-
cedure 1 control tests were positive with the undiluted serums from each of three 
other horses immunized individually with streptococci from pemphigus, derma-
titis herpetiformis and lupus erythematosus and these S.S.P.'s in dilutions of 
1:5,000 to 1: 10,000 and in procedure 2 positive tests were obtained between 
each of the S.S.P.'s (1:5,000) and these three control serums diluted 1:10 to 
1:100. 
Solutions of euglobulin of equal concentrations were prepared from each of 
these four immune serums. Precipitin reactions were done between each of the 
ten S.S.P.'s at a concentration of 1:5,000 and these euglobulin solutions undi-
luted and diluted 1:10, 1:50, 1:100, 1:500, 1:1,000, 1:3,000 and 1:5,000. 
Positive reactions were obtained between each of the S.S.P.'s and the euglobulin 
solution from the serum from the horse which had been immunized with strep-
tococci from erythema multiforme in dilutions of 1 : 1,000 to 1 : 5,000. The 
control euglobulin solutions prepared from the other three immune horse serums 
gave positive reactions with these S.S.P.'s only when undiluted or when diluted 
1:10 or 1:50. 
From these results it is apparent that the S.S.P.'s obtained from each of ten 
individual heterologous strains of streptococci from erythema. multiforme were 
precipitated by the serum from a horse which had been immunized with other 
heterologous strains of streptococci from the same source. This suggests that 
the S.S.P. from each of the ten strains of streptococci is identical and, therefore, 
that the different strains of streptococci from which these ten S.S.P.'s were ob-
3 Specific soluble polysaccaride substance is abbreviated to S.S.P. in the remainder of 
this paper. 
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tained are identical in type. It is also apparent that the S.S.P. from each of 
these ten strains from erythema multiforme was precipitated, but to a much 
lesser degree, by the serums from three horses immunized individually with 
streptococci from pemphigus, dermatitis herpetiformis and lupus erythematosus. 
The cross precipitin reactions with the above immune serums suggest that the 
S.S.P. derived from streptococci from erythema multiforme is distinct from but 
related to the S.S.P. in streptococci from patients with the other three diseases 
named. 
Reduction of the cataphoretic mobility of the streptococcus by immune animal 
serum.-The serums from ten rabbits, each immunized with a single strain, 
and the serum from a horse immunized with a mixture of seven strains of strepto-
cocci from erythema multiforme were shown individually to reduce the mobility 
of ten heterologous strains of streptococci from patients with the same disease, 
as compared with their mobility in a solution of sodium chloride, while these 
same serums reduced the mobility of control streptococci from pemphigus, 
dermatitis herpetiformis and lupus erythematosus little or no more than did 
normal serums. The results of these tests parallel exactly those already de-
scribed in similar tests in the study on pemphigus (26). It is unnecessary to 
repeat the details here. 
Cataphoretic mobility in immune serums from which ant~"bodies had been ab-
sorbed.-It was also demonstrated that the mobility reducing action of the im-
mune horse serum and of the pooled immune rabbit serums on ten heterologous 
strains of streptococci from erythema multiforme could be removed by absorption 
of the antibodies from these serums with each of five other single heterologous 
strains of streptococci from the same source. The detailed figures on these 
experiments are again omitted because they parallel so closely those obtained 
and recorded in similar studies on pemphigus (26). 
EXPERIMENTS TO ESTABLISH A SPECIFIC RELATIONSHIP BETWEEN PATIENTS WITH 
ERYTHEMA MULTIFORME AND THE STREPTOCOCCUS 
Precipitin reactions between cleared nasopharyngeal washings from patients with 
erythema multiforme and immune animal serums.-Tests for precipitin reactions 
between cleared nasopharyngeal washings from patients with erythema multi-
forme and the immune horse and pooled immune rabbit serums were performed. 
As is shown in table 6, positive reactions were obtained in fifty-one or 78.4 per 
cent of the sixty-five tests made with the serum from the horse which had been 
immunized with streptococci from erythema multiforme. These same wash-
ings, when tested with control serums from horses 99, 104, and 103 which had 
been immunized with streptococci from pemphigus, dermatitis herpetiformis and 
lupus erythematosus respectively, gave positive precipitin reactions in twenty-
one (32.3 per cent), twenty (30.7 per cent) and eighteen (27.7 per cent) respec-
tively, of the sixty-five tests made. Other control tests with these same washings 
and the serums from other horses immunized with other types of streptococci 
gave positive precipitin reactions in a very small percentage of instances. These 
washings gave no reactions with normal horse serum. The serum from horse 
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105 which had been immunized with streptococci from erythema multiforme 
gave positive reactions with none of the twenty-two tests made with the cleared 
nasopharyngeal washings from patients with other skin diseases. 
In table 7, it is shown that the results of precipitin reactions between the pooled 
serums from rabbits immunized with streptococci from erythema multiforme, 
TABLE 6 
Positive precipitin reactions between cleared nasopharyngeal washings and serums of the horses 
immunized with the streptococcus from 1) patients who had erythema multiforme and 2) 
patients with five other diseases 
INCIDENCE OF POSITIVE REACTIONS IN SERUllS PROM HORSES 
IIO[UNIZED WITH STJlEPTOCCI FROM PATIENTS WITH: 
N.UOPHARYNGEAL SERUK 
WASHINGS FROM CASES TESTS Dermatitis Lupus NORMAL PATIENTS WITH: Erythema Pemphigus h~~ erythe- Ence- Arthritis HORSE multiforme phalitis (horse 105) (horse 99) matosus (horre96) (horse94) (horse 104) (horse 103) 
-- --- --- --- --- --- ---
Erythema multi- 20 65 51 21 20 18 5 5 1 
forme (78.4%) (32.3%) (30. 7%) (27.7%) (7 .6%) (7 .6%) (1.5%) 
------
Other skin dis- 22 22 0 1 1 0 ~~ 2 0 
eases: (herpes (4.5%) (4.5%) (9%) (9%) 
zqster, pityri-
asia rosea, li-
chen planus, 
etc.) 
TABLE 7 
Precipitin reactions between cleared nasopharyngeal washings and pooled serums from rabbits 
immunized with streptococci from 1) patients who had erythema multiforme and S) patients 
who had three other diseases 
INCIDENCE OF POSITIVE REACTIONS IN 
POOLED SERUllS FROM RABBITS IYllUNIZED 
NASOPHARYNGEAL WASHINGS FROK 
WITH STREPTOCOCCI FROM PATIENTS WITH: NORMAL 
CASES TESTS RABBIT PATIENTS WITH: SERUK 
!~rJ~:e Dermati.tis Lupus Pemphigus herpe1~ erythe-iformis matosus 
--- --- --- --- ---
Erythema. multiforme 19 60 49 23 20 25 0 
(80.1%) (38.3%) (33.3%) (41.6%) 
Other skin diseases: (herpes 24 24 0 0 1 0 1 
liiOSter, pityriasis rose a, (4.1%) (4.1%) 
lichen planus, and so forth) 
pemphigus, dermatitis herpetiformis and lupus erythematosus and from a normal 
rabbit parallel closely those described above (and recorded in table 6) between 
these same washings and serums from horses immunized with the same strepto-
cocci. 
The results of these tests indicate that the cleared nasopharyngeal washings 
from the patients with erythema multiforme contain a precipitinogen which is 
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precipitated in a high percentage of the tests made with the serum from a horse 
and with pooled serums from rabbits immunized with streptococci from other 
patients with erythema multiforme. 
Precipitin reactions between blister fluid from patients with erythema multiforme 
and immune horse serums.-Tests for precipitin reactions were done between 
the fluid contents of fresh blisters from each of four patients who had erythema 
multiforme and the serums from five horses immunized individually with strepto-
cocci from patients with erythema multiforme, pemphigus, dermatitis herpeti-
formis, lupus erythematosus and arthritis respectively and from one normal 
horse. 
Each of these blister fluids when used undiluted gave positive reactions (4+) 
when tested with the serum from the horse which had been immunized with 
streptococci from erythema multiforme. Positive reactions (graded 1+ to 2+, 
occasionally 3+) were also obtained between these specimens of blister fluid 
and the serums from the horses immunized with streptococci from patients 
with pemphigus, dermatitis herpetiformis and lupus erythematosus. Negative 
tests were obtained between these blister fluids and the serums from the normal 
horse and the horse which had been immunized with streptococci from arthritis. 
By titrating these first four immune serums (undiluted) against each specimen 
of blister fluid diluted in 0.9 per cent solution of sodium chloride in series of 
multiples of two, it was demonstrated that each blister fluid gave positive pre-
cipitin tests in much greater dilution with the serum from the horse which had 
been immunized with streptococci from patients with erythema multiforme than 
with the control serums. 
The fluid from blisters in patients with erythema multiforme was thus shown 
to contain a precipitinogen which was precipitated in great dilution by the serum 
from a horse immunized with streptococci from patients with erythema multi-
forme, in a much lesser dilution by the serums from horses immunized individ-
ually with streptococci from pemphigus, dermatitis herpetiformis and lupus 
erythematosus and not at all by the serum from a horse immunized with strepto-
cocci from arthritis nor by the serum from a normal horse. 
Precipitin reactions between alkaline-saline extracts of the streptococcus and the 
serums from patients who had erythema multiforme.-Tests for precipitin reac-
tions between the alkaline-saline extracts of each of ten individual heterologous 
strains of streptococci from erythema multiforme and twenty-five heterologous 
serums from patients with erythema multiforme were performed. The bacterial 
extracts and serums were used undiluted. Of these tests 56 per cent were posi-
tive (graded 3+ to 4+ ). Only 19.5 per cent of the control tests between each 
of these extracts and twenty serums from patients with pemphigus, dermatitis 
herpetiformis and lupus erythematosus were positive (graded 1+ to 2+ ). None 
of the control tests between each of these extracts and five serums from normal 
persons was positive. 
Precipitin reactions between the specific soluble polysaccharide substance3 of the 
streptococcus and the serums of patients with erythema multiforme.-Tests for 
precipitin reactions between the S.S.P. (diluted 1:5,000) obtained from each of 
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ten heterologous strains of streptococci from erythema multiforme and twenty-
five heterologous serums (used undiluted) from patients with erythema multi-
forme were performed. Of these tests 67.6 per cent were positive (graded 3+ 
to 4+ ). Only 20.5 per cent of control tests between each of these S.S.P.'s and 
twenty serums from patients with pemphigus, dermatitis herpetiformis and 
lupus erythematosus were positive (usually graded 1+, occasionally 2+ ). None 
of the control tests between each of these S.S.P.'s and the serums from five nor-
mal persons was positive. 
Reduction of the cataphoretic mobility of the streptococcus by serums from patients 
with erythema multiforme.-The cataphoretic mobility of the streptococcus from 
patients with erythema multiforme was determined in human serums. In 
table 8 it is shown that the serum of a patient with erythema multiforme (case 
66) markedly reduced the mobility of ten individual heterologous strains of 
streptococci from patients with erythema multiforme, as compared with their 
average mobility in a solution of sodium chloride. The control serums from 
three patients (cases 75, 83 and 77) reduced the mobility of these ten strains of 
streptococci from erythema multiforme about equally and little more than did 
the serum from a normal person. Control streptococci from patients with five 
other diseases had their mobility reduced little or no more by the serum from 
(case 66) than by the serum from a normal person. It is apparent that the 
serums from the patients with pemphigus (case 75), dermatitis herpetiformis 
(case 83) and lupus erythematosus (case 77) reduced to any great extent only 
the mobility of the streptococci isolated from patients with the respective dis-
ease. The serums from nine other patients who had erythema multiforme gave 
results similar to those obtained with the serum from case 66 with the same anti-
gens. The results of these tests may be interpreted as further evidence of the 
identity of the individual strains of streptococci from patients with erythema 
multiforme. 
Cataphoretic mobility in human serums from which antibodies had been ab-
sorbed.-In table 9 it can be seen that the serums from two patients with ery-
thema multiforme when absorbed with single heterologous strains of streptococci 
from erythema multiforme reduced the mobility of the control and respective 
streptococci about equally. Each of these serums untreated and each treated 
with control streptococci markedly reduced the mobility of the respective 
streptococci and not that of the controls. Similar results were obtained by 
absorption of nine other serums from patients who had erythema multiforme 
with still other individual heterologous strains of streptococci isolated from 
patients with that disease. The above-described phenomenon may also be inter-
preted as evidence of the identity of the individual strains of streptococci isolated 
from patients with erythema multiforme. 
Intradermal and subcutaneous injection of dead organisms into patients with 
erythema multiforme.--8uspensions of streptococci from erythema multiforme, 
T4 4,000, killed by heat, by formaldehyde solution or by hydrochloric acid were 
4 Government turbidity standard. 
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injected intradermally and subcutaneously into twelve patients with erythema 
multiforme. An erythematous, edematous papule capped by a vesicle appeared 
in twenty-four hours at the site of each intradermal injection. Large doses 
of the dead streptococcus from erythema multiforme, when injected subcu-
taneously into four patients with erythema multiforme, produced extension of 
TABLE 8 
Reductiun of the average mobility of ten heterologous strains of streptococci isolated from 
patients who had erythema multiforme by the serum of a patient who had 
erythema multiforme 
AVERAGE AVERAGE ]!,EDUCED MOBILITY IN SERUllS PMM PATIENTS 
:MOBniTY WITII: (MICRONS PER SECOND, VOLTS PER CJ<.) 
STR!:PTOCOCCI PROM STRAIN INNaCI 
(DILUTION 1: 320) NORMAL 
PATIENTS WITII NUH- (MICRONS RUMAN BEll. PER SEC .1 Er~thema Dermatitis Lupus ery- SERUll VOLTS Pemphigus, 
PEII.CM.) mu tiforme, case 11175 herpetiformis, thematosus, 
case 11166 case 11183 case 11177 
-----
Erythema multi- 1 1.86 0.98(48%)* 1.61(13%) 1.54(17%) 1.51 (19%) 1. 77 (5%) 
forme (single 2 1.90 0.98(49%) 1.62(15%) 1.57(17%) 1.60(16%) 1. 78 (6%) 
strains) 3 2.10 1.00(52%) 1. 70(19%) 1.66(21%) 1. 69 (20%) 1. 85 (12%) 
4 1.82 0 .93(49%) 1.67 (8%) 1.64(10%) 1.68 (8%) 1.81 (1%) 
9 1. 74 0.56(68%) 1.25(28%) 1.27(27%) 1.22(30%) 1.32(24%) 
26 1.36 0. 75(45%) 1.25 (8%) 1.21 (11%) 1.21 (11%) 1.31 (3%) 
32 1.55 0 .86(45%) 1.22(21%) 1. 25 (19%) 1. 20(22%) 1.28(17%) 
34 1. 73 0.70(60%) 1. 28 (26%) 1.28(26%) 1. 27 (27%) 1.38(20%) 
35 1.56 0. 71 (54%) 1.29(17%) 1.31 (16%) 1.31(16%) 1. 37 (12%) 
36 1. 79 0.81(55%) 1.49(17%) 1.39(22%) 1.37(23%) 1.53(14%) 
Pemphigus (11 2.32 1.46(37%) 0.89(62%) 1. 57 (32%) 1.47(36%) 1.94(16%) 
strains) 
Dermatitis her- 2.19 1.62(26%) 1. 74(20%) 0.88(60%) 1.57 (28%) 1.81(17%) 
petiformis (2 
strains) 
Lupus erythema- 1.61 1.53 (5%) 1.60 (1%) 1.62(+1%) 0 .71(56%) 1.81(+12%) 
tosus (7 strains) 
Encephalitis (6 1.99 1.75(12%) 1. 71 (14%) 1.68(16%) 1.68(16%) 1.84 (8%) 
strains) 
Arthritis (6 2.02 1. 91 (5%) 2.05(+1%) 1.96 (3%) 2.00 (1%) 2.12(+5%) 
strains) 
*Figures in parentheses represent the average reduction of mobility, expressed in per 
cent, under the average mobility in the salt solution control. 
the disease process in the skin with additional areas of erythema and crops of 
new typical lesions in sites not previously involved by the eruption. 
Control intradermal injections of dead streptococci from patients with pem-
phigus, dermatitis herpetiformis and lupus erythematosus and other cutaneous 
and systemic diseases produced only areas of slight erythema at the point of 
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injection in a few of these patients with erythema multiforme. Intradermal 
injections of the dead streptococci from erythema multiforme into patients with 
pemphigus, dermatitis herpetiformis and lupus erythematosus produced, in some 
instances, small areas of erythema but never bullae. 
TABLE 9 
Removal from serums from patients who had erythema multiforme of the mobility reducing 
action on streptococci from erythema multiforme by absorption with single heterologous 
strains of streptococci derived from patients with this disease 
AVERAGE M:OBll.ITY IN SERUMS FltOJrl PATIENTS WHO HAD 
E1lYTHEVA VULTIYORVE (DILUTION 1 :320) 
(MICRONS PER SECOND, VOLTS PER CV.) 
AVERAGE Case no. 66 Case no. 121 
JlOBILITY 
STllEPTOCOCCI FROM: INNaCI Treated with Treated with NORMAL (VICRONS PATIENTS WITH: 
"' 
PER SEC., streptococci from: streptococci from: SERUM 
., VOLTS ..)!( PER CM.) Unab- Unab- Derma-~ sorbed Erythema sorbed J.Jt~f:::e titis E'i multi forme Pemphigus herpet-
< (strain 4) (pool 102) (strain 3) iformis 
r1 (pool 
"' 
103) 
- --- --- -- -----
Erythema multi- 1 1.80 0.90 1.81 0.97 0.77 1.84 0.92 1.76 
forme (single (50%)* (+0.5%) (46%) (57%) (+2%) (49%) (2%) 
strains) 
--
5 2.04 0.83 1.82 0.96 0.77 2.06 0.94 1. 73 
(59%) (11%) (52%) (62%) (+0.9%) (54%) (15%) 
Erythema multi- 1.84 0.73 1.66 0.89 0.75 1.82 0.90 1.54 
forme (seven (60%) (9%) (52%) (59%) (1%) (51%) (16%) 
strains) 
--
Dermatitis her- 1 1.84 1.67 1. 78 1.83 1.69 1.83 1. 74 1.80 
petiformis (single (9%) (3%) (0.5%) (8%) (0.5%) (5%) (2%) 
strain)) 
--
Pemphigus (single 19 1.90 1.71 1.76 1.76 1.71 1.74 1.86 1.80 
strain) (10%) (7%) (7%) (10%) (8%) (2%) (5%) 
*Figures in parentheses represent the average reduction of mobility, expressed in per 
cent, under the average mobility in the salt solution control. 
INTRADERMAL ANTISERUM TEST 
Intradermal injections of whole serum from a horse which had been immunized 
with seven heterologous strains of streptococci from erythema multiforme into 
six patients who had erythema multiforme, produced the characteristic ery-
thema-edema (EE) reaction (described by Foshay (32)) in each patient tested. 
Control injections of the serums from a normal horse and from immune horses 
specific for other unrelated diseases produced no reaction in these same patients. 
Other control injections of the serums from three horses immunized individually 
with streptococci from pemphigus, dermatitis herpetiformis and lupus erythema-
tosus elicited an EE reaction in those patients who had erythema multiforme 
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but to only a very small fraction of the degree of reaction produced by the serum 
from the horse which had been immunized with streptococci from erythema 
multiforme. 
Solutions of equal concentration of the euglobulin fraction of the serums from 
five horses which had been immunized individually with streptococci from pa-
tients with erythema multiforme, pemphigus, dermatitis herpetiformis, lupus 
erythematosus and arthritis respectively, were prepared. These euglobulin 
solutions from the serums from the first four horses mentioned above, elicited 
EE reactions in these patients with erythema multiforme which paralleled exactly 
those described above for the whole serums from the same animals except that 
with these solutions the difference in degree of reaction between the specific 
and nonspecific serums was greater. Control intradermal injections of the 
whole serum and of the euglobulin fraction of the serum from the horse which 
had been immunized with streptococci from erythema multiforme into normal 
persons and patients with unrelated cutaneous and systemic diseases elicited 
no reaction whatever. From these reactions it would seem that the streptococci 
from erythema multiforme, pemphigus, dermatitis herpetiformis and lupus 
erythematosus are related but not identical in type. Foshay (32) has pointed 
out that this reaction is a bacterial .specific response, wholly unrelated to the 
phenomenon of serum protein sensitization, and also that this reaction has been 
seen only when a patient with a given bacterial infection has been skin tested 
with antiserum specific for that infection. 
SUMMARY 
The morphologic, cultural, staining and fermentation characteristics of a 
streptococcus which has been isolated from patients with erythema multiforme 
have been described. It has been shown to have a characteristic cataphoretic 
mobility distribution curve and has been found virulent for four species of ani-
mals. No attempt has been made to reproduce this disease in animals with 
this organism. 
The different strains of this streptococcus have been shown to be serologically 
identical through the following procedures: 1) agglutination reactions between 
immune horse and immune rabbit serums and heterologous strains of the strepto-
coccus, 2) reciprocal agglutinin-absorption reactions with heterologous strains 
of the streptococcus, 3) precipitin reactions between immune serums and alka-
line-saline extracts of heterologous strains of the organism, 4) precipitin reac-
tions between immune serums and the specific soluble polysaccharide substance 
of heterologous strains of the organism, 5) the cataphoretic mobility-reducing 
action of immune serums on heterologous strains of the organism, and 6) recipro-
cal absorption of the specific mobility-reducing action of immune serums. 
A specific morbid relationship between the patients with erythema multi-
forme and this streptococcus has been demonstrated by the following methods: 
1) precipitin reactions between the nasopharyngeal washings from patients 
with erythema multiforme and the serums of animals immunized with the spe-
cific streptococcus, 2) precipitin reactions between blister fluid from patients 
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with erythema multiforme and immune horse serums, 3) precipitin reactions 
between alkaline-saline extracts of the organism and the serums from patients 
with erythema multiforme, 4) precipitin reactions between the specific soluble 
polysaccharide substance of the streptococcus and the serums from patients 
with erythema multiforme, 5) the cataphoretic mobility reducing action of the 
serums from patients with erythema multiforme on this streptococcus, 6) ab-
sorption by heterologous strains of the streptococcus of this specific mobility-
reducing action from the serums from patients with erythema multiforme, 7) 
the production of erythematous, edematous papules capped by vesicles by intra-
dermal and subcutaneous injection of the dead organism into patients with 
erythema multiforme, 8) the production of the erythema-edema (EE) reactioh 
of Foshay in patients with erythema multiforme by the intradermal injection 
of immune horse serum. 
It has also been shown that streptococci isolated from patients with pem-
phigus, dermatitis herpetiformis and lupus erythematosus disseminatus are 
similar but not identical in type to the streptococcus from patients with erythema 
multiforme exudativum. 
COMMENT 
If the material presented here is to be accepted as factual, erythema multi-
forme must be considered a streptococcal disease in which the streptococcus is 
present on the mucous membranes and in foci from which repeated showers of 
organisms enter the blood stream. The bullae and other lesions on the skin 
must be interpreted as the result of reaction in a sensitized individual to the 
organism itself or products of the growth of the organism in that person. 
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